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(54) Valve actuating mechanism 

(57) A valve actuating mechanism is disclosed 
which comprises a valve (12), a camshaft having a cam 
(22) of fixed profile associated with the valve (12), a 
valve lifting rocking cam (24) pivotable about a fixed axis 
and having a contoured surface that acts to open and 
close the valve (1 2) as the rocking cam (24) pivots about 
said fixed axis, and a cam following rocker (26) compris- 
ing a cam follower (46) in contact with the fixed profile 
cam (22) on the camshaft and coupled to the rocking 
cam (24) in order to cause the rocking cam (24) to pivot 



about the fixed pivot axis with rotation of the camshaft. 
The rocker (26) is pivotable about a second axis that is 
movable relative to the fixed pivot axis of the rocking 
cam (24) in such a manner as to allow the valve lift, 
phase and duration of the valve event to be varied In 
dependence upon the position of the pivot axis of the 
rocker (26). The rocking cam (24) and rocker (26) are 
pivotable about a cranked shaft that is rotatable about 
the same axis as the rocking cam (24), the rocker (26) 
being mounted on an offset crank of the cranked shaft. 
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Description 

Field of the invention 

[0001] The present invention relates to a valve actu- 
ating mechanism. 

Background of the invention 

[0002] It has been proposed in the prior art to inter- 
pose a lever between a fixed profile cam on a camshaft 
and a valve operated by the cam. By moving the pivot 
axis of the lever it is possible to modify the valve lift. 

Object of the invention 

[0003] The invention seeks to provide an improve- 
ment of such a valve actuating mechanism that permits 
not only the valve lift to be varied but also the event du- 
ration and phase while still using a camshaft having 
fixed profile cams. 

Summary of the invention 

[0004] According to the present invention, there is 
provided a valve actuating mechanism comprising a 
valve, a camshaft having a cam of fixed profile associ- 
ated with the valve, a valve lifting rocking cam pivotable 
about a fixed axis and having a contoured surface that 
acts to open and close the valve as the rocking cam piv- 
ots about said fixed axis, and a cam following rocker 
comprising a cam follower in contact with the fixed pro- 
file cam on the camshaft and coupled to the rocking cam 
in order to cause the rocking cam to pivot about the fixed 
pivot axis with rotation of the camshaft, the rocker being 
pivotable about a second axis that is movable relative 
to the fixed pivot axis of the rocking cam in such a man- 
ner as to allow the valve lift, phase and duration of the 
valve event to be varied in dependence upon the posi- 
tion of the pivot axis of the rocker, characterised in that 
the rocking cam and rocker are pivotable about a 
cranked shaft that is rotatable about the same axis as 
the rocking cam f the rocker being mounted on an offset 
crank of the cranked shaft. 

Brief description of the drawings 

[0005] The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which :- 

Figure 1 is a schematic representation of an engine 
cylinder head having an intake valve fitted with a 
valve actuating mechanism of the invention, the 
view being a section through the valve lifting rocking 
cam showing the cam following rocker positioned 
to allow maximum valve lift but with its cam follower 
on the base circle of the cam, 



Figure 2 is a section through the rocker of the mech- 
anism of Figure t with the rocker and the rocking 
cam in the same position as shown in Figure 1 , 
Figure 3 is a section similar to that of Figure 1 show- 
5 ing the cam follower rocker positioned to allow max- 
imum valve lift and with its cam follower at full lift on 
the lobe of the cam, 

Figure 4 is a section similar to that of Figure 2 with 
the rocker and the rocking cam in the same position 
10 as shown in Figure 3, 

Figure 5 is a section similar to that of Figure 1 show- 
ing the cam follower rocker in its position for re- 
duced valve lift but with its cam follower on the base 
circle of the cam, 
15 Figure 6 is a section similar to that of Figure 2 with 

the rocker and the rocking cam in the same position 
as shown in Figure 5, 

Figure 7 is a section similarto that of Figure 1 show- 
ing the cam follower rocker positioned to allow re- 
20 duped valve lift and with its cam follower at full lift 
on the lobe of the cam, 

Figure 8 is a section similar to that of Figure 2 with 
the rocker and the rocking cam in the same position 
as shown in Figure 7, 
25 Figure 9 is a plot of valve lift versus crankshaft an- 
gle, showing the manner in which the position of the 
rocker affects the phase, duration and maximum lift 
of the inlet valve, 

Figure 10 is a view similarto that of Figure 1 , show- 
30 jng an alternative embodiment of the invention, 

Figure 1 T is a view similarto that of Figure 2 showing 
the alternative embodiment of Figure 10, and 
Figure 12 is a section through a variable phase drive 
coupling incorporated into a drive sprocket and driv- 
es ing a camshaft. 

Detailed description of the preferred embodiments 

[0006] Figure 1 to 8 all relate to a first embodiment of 

^0 the invention and show an engine cylinder head 1 0 hav- 
ing an intake valve 12 and an exhaust valve 14. The 
exhaust valve 14 is operated in a conventional manner 
by a cam 16 that acts on the exhaust valve 14 by way 
of a cam follower rocker 1 8. The. cam follower rocker 1 8 

45 is pivoted at one end on a post 20 that is adjustable in 
order to set the valve clearance and preferably includes 
a hydraulic lash adjuster. At its other end, the cam fol- 
lower rocker 1 8 is in contact with the stem of the valve 
14 and at its centre there is rotatably mounted a roller 

50 in contact with the cam 16. 

[0007] The intake valve 12, on the other hand, is op- 
erated by an actuating mechanism of the invention. The 
actuating mechanism comprises a cam lobe 22 fixed on 
a separate camshaft that acts indirectly on the end of 

55 the stem of the intake valve 12. 

[0008] The stem of the valve 12 is acted upon by a 
conventional follower rocker 28 that is actuated by a 
rocking cam 24 which pivots around a fixed axis. In par- 
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ticular, the rocking cam 24 comprises a ring 30 that en- 
gages a support shaft (not shown), a contoured lobe 32, 
projecting to the right (as viewed) from the ring 30 and 
a radial abutment 34. The contoured lower surface of 
the lobe 32 (as viewed) acts on the cam follower rocker 
28 that is generally similar to the cam follower rocker 18, 
. being pivoted at one end on a post 36 that incorporates 
a hydraulic lash adjuster and being in contact with the 
stem of the valve 12 at its other end. Because of the 
contoured lobe 32 on the rocking cam 24, when it rotates 
clockwise, as viewed, it depresses the cam follower 
rocker 28 which in turn opens the valve 12. For this rea- 
son, the rocking cam 24 is also termed the valve lifting 
rocking cam. In place of a cam follower rocker 28, it 
would alternatively be possible to use a conventional 
bucket tappet. 

[0009] The valve lifting rocking cam 24 does not di- 
rectly follow the cam 1 2 but instead is coupled to a rock- 
er 26 that carries a cam follower 46. The cam following 
rocker 26 is best shown in the sections of the even num- 
bered drawings. In particular, the rocker 26 is a bell 
crank lever having two limbs 40 and 44 projecting ap- 
proximately at right angles to one another from a ring 
38 that rotates about a support bearing that is movable 
in relation to the fixed support shaft of the rocking cam 
24. 

[0010] The first limb 40 of the rocker 26 carries the 
roller 46 that follows the surface of the cam lobe 22. The 
other limb 44 carries a shoe 50 on the part spherical end 
of an adjustable post 52. The shoe 50 lies in the same 
plane as the rocking cam 24 and remains in contact at 
all times with the radial abutment 34 of the rocking cam 
24. 

[OOi 1 ] In a multi-cylinder engine, there will be several 
rocking cams 24 and rockers 26 and these can be 
mounted on a shaft, similar to an engine crankshaft, 
having fixed bearings on which are mounted the rocking 
cams and cranks on which are mounted the rockers. In 
this way, rotation of the shaft about the axis of the fixed 
bearings will result in the rockers 26 only moving be- 
tween the positions shown in the different figures of the 
drawings. 

[0012] By comparing the different figures, it will be ap- 
preciated that the position of the cam follower rocker 28 
relative to the contoured surface 32 of the rocking cam 
when the roller 46 of the rocker is resting on the base 
circle of the cam is varied when the position of the pivot 
axis of the rocker 26 is moved. 

[0013] In the Figures 1 to 4, which correspond to max- 
imum valve lift, the cam follower rocker 28 sits at the 
very edge of the base circle of the lobe 32 and the valve 
12 commences to open immediately the cam follower 
roller 46 of the rocker 26 comes in contact with the cam 
lobe 22. This is because the cam lobe 22 causes the 
rocker 26 to rotate clockwise as viewed, andthis rotation 
is transmitted to the rocking cam 24 on account of the 
contact between the shoe 50 on the rocker 26 and the 
radial abutment 34 on the rocking cam 24. 
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[0014] If the pivot axis of the rocker 26 is moved to 
the position shown in Figures 5 to 8, the cam follower 
rocker 28 sits on the base circle of the rocking cam at 
some distance from the lobe 32 and the valve 12 does 

5 not commence to open immediately the cam follower 
roller 46 of the rocker 26 comes in contact with the cam 
lobe 22. Instead, the initial rotation of the rocker 26 un- 
der the action of the cam lobe 22, when conveyed to the 
rocking cam 24 through the shoe 50 and the radial abut- 

10 ment surface 34 will only move the cam follower rocker 
28 along the base circle of the rocking cam 24. This 
movement will not be accompanied by any valve lift. Fur- 
ther rotation of the first and rockers 24 and 26 will cause 
the cam follower rocker 28 to be depressed by the lobe 

15 32 of the contoured surface of the rocking cam but the 
maximum lift will be reduced. 

[001 5] Figure 9 shows that moving the position of the 
pivot axis of the rocker does not merely reduce the valve 
lift but also reduces the event duration and slightly af- 

20 fects the phase. The phase shift occurs because the 
centre of rotation of the rocker 26 moves in relation to 
the camshaft and, as a result, the roller 46 moves 
around the base circle of the cam. The two lines on the 
cam profile in Figures 7 and 8 show the extent of the 

25 phase shift. The phase shift that occurs is related to the 
lift and duration but if it is desired to vary the phase of 
the intake valves independently of the peak lift then this 
may be achieved by varying the phase of one or both of 
the cams 1 6, 22 by means of a suitable phase change 

30 mechanism, many examples of which are to be found in 
the prior art. 

[0016] The shoe 50 and the radial abutment 34 are 
designed to maintain surface contact between the rock- 
ing cam 24 and the rocker 26 in all positions of the axis 

35 of the rocker 26. It will be appreciated that other forms, 
of coupling may be employed, for example a pin project- 
ing from one of these elements may engage in a slider 
slidably mounted on the other. As a further possibility a 
fixed abutment may be provided on the rocker and a slid- 

40 er or roller may be mounted on the rocking cam 24. 
[0017] A still further alternative is shown in Figures 1 0 
and 11 in which the shoe 50 has been replaced by a 
roller 82on the rocking cam that rolls along a radial abut- 
ment surface 80 on the cam follower rocker. The em- 

45 bodiment of Figures 10 and 11 is generally similar to the 
first described embodiment and to avoid repetition of the 
description identical components in the two embodi- 
ments have been allocated the same reference numer- 
als whereas differently shaped elements serving the 

so same function have had a prime added to the reference 
numeral. Instead of the rocker 26' being shaped as a 
bellcrank lever, its two arms 40' and 44' are in this case 
arranged in line with one another, and the arm 44' is 
formed with the abutment surface 80 on which rolls the 

55 roller 82 mounted on the valve lifting rocking cam 24'. 
[0018] If it is additionally required to phase shift the 
entire valve event in relation to the phase of the engine 
crankshaft, it is possible to provide a variable phase 
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drive coupling in the sprocket, cog or pulley driving the 
cam 22. Various variable phase drive couplings are 
known in the art, and suitable such coupling is shown in 
section in Figure 12 of the drawings. 
[0019] In Figure 12, a camshaft 100 Is connected to s 
a drive coupling 102 that comprises a drive member 1 04 
and a driven member 106. The drive member 104 has 
sprocket teeth 108, 110 around which pass two chains, 
one driven by the crankshaft and the other can be used, 
for example, to drive a balancing shaft. The drive mem- 10 
ber 104 is mounted oh a bearing so that it may rotate 
relative to the camshaft 1 00. The driven member, on the 
other hand, is connected to the camshaft 100 by a bolt 
112. The drive and driven members are coupled for ro- 
tation with one another by means of two sets of roiling 
elements 114 (only one set being visible in the section 
plane of the drawing). The first set of rolling elements 
1 1 4 engages in helical grooves on an inner race 116 and 
on the inner surface of an intermediate member 122, 
while the second set (not shown) engages is helical 
grooves on an outer race 118 and on the outer surface 
of the intermediate member 122, the helical grooves 
having a different pitch from one another. 
[0020] The intermediate member 1 22 is connected to 
an annular piston 120 so that it may be moved axialfy 
relative to the races 116 and 118. Because of the differ- 
ent helical grooves on the races, such axial movement 
results in the driven member 106 being rotated relative 
to the drive member 104 so as to effect the required 
phase change. 
[0021] The construction of the variable phase drive 
coupling is further described in W099/06675 but it 6. 
should be stressed that this coupling has been cited only 
by way of example and one may alternatively use other 
suitable variable phase couplings that are known in the 
prior art. 

[0022] It will be appreciated that many modifications 
may be made, in particular to the geometry of various 
components of the vaive actuating mechanism, without 
departing from the scope of the invention as set forth in 
the appended claims. 
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fixed pivot axis of the rocking cam (24) in such a 
manner as to allow the valve lift, phase and duration 
of the valve event to be varied in dependence upon 
the position of the pivot axis of the rocker (26). char- 
acterised in that the rocking cam (24) and rocker 
(26) are pivotable about a cranked shaft that is ro- 
tatable about. the same axis as the rocking cam (24), 
the rocker (26) being mounted on an offset crank of 
the cranked shaft. 

A vaive actuating mechanism as claimed in claim 
1 , wherein the rocking cam (24) acts to open and 
close the valve (12) by way of a cam follower (28) 
engaging the contoured surface of the rocking cam 
(24). 

A valve actuating mechanism as claimed in claim 
1 , wherein the rocking cam (24) acts to open and 
close the valve (12) by way of a bucket tappet. 

A valve actuating mechanism as claimed in any pre- 
ceding claim, wherein the rocking cam (24) and the 
rocker (26) are coupled to one another by means of 
a shoe (50) pivotably mounted on the one and in 
contact with a radial abutment surface on the other. 

A valve actuating mechanism as claimed in any of 
claims 1 to 3, wherein the rocking cam (24) and the 
rocker (26) are coupled to one another by means of 
a roller on the one rolls on a surface of the other. 

A valve actuating mechanism as claimed in any pre- 
ceding claim, further comprising a phase change 
mechanism connected to vary the phase of rotation 
of the camshaft. 



Claims 

1. A valve actuating mechanism comprising a valve 
(12), a camshaft having a cam (22) of fixed profile 
associated with the valve (12), a valve lifting rocking 
cam (24) pivotable about a fixed axis and having a 
contoured surface that acts to open and close the 
valve (1 2) as the rocking cam (24) pivots about said 
fixed axis, and a cam following rocker (26) compris- 
ing a cam follower (46) in contact with the fixed pro- 
file cam (22) on the camshaft and coupled to the 
rocking cam (24) in order to cause the rocking cam 
(24) to pivot about the fixed pivot axis with rotation 
of the camshaft, the rocker (26) being pivotable 
about a second axis that is movable relative to the 
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(54) Valve actuating mechanism 

(57) A valve actuating mechanism is disclosed 
which comprises a valve (12), a camshaft having a cam 
(22) of fixed profile associated with the valve (12), a 
valve lifting rocking cam (24) pivotable about a fixed axis 
and having a contoured surface that acts to open and 
close the valve (1 2) as the rocking cam (24) pivots about 
said fixed axis, and a cam following rocker (26) compris- 
ing a cam follower (46) in contact with the fixed profile 
cam (22) on the camshaft and coupled to the rocking 
cam (24) in order to cause the rocking cam (24) to pivot 



about the fixed pivot axis with rotation of the camshaft. 
The rocker (26) is pivotable about a second axis that is 
movable relative to the fixed pivot axis of the rocking 
cam (24) in such a manner as to allow the valve lift, 
phase and duration of the valve event to be varied in 
dependence upon the position of the pivot axis of the 
rocker (26). The rocking cam (24) and rocker (26) are 
pivotable about a cranked shaft that is rotatable about 
the same axis as the rocking cam (24), the rocker (26) 
being mounted on an offset crank of the cranked shaft. 
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